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software for automated genotype calling, 
relevant gene regions are PGR amplified 
genomic DNA in a single reaction using 
oligonucleotide primer designs: 



Each of the 
from purified 
the following 



Gens Primer 

RHD Exon 4 



RHD Exon 9 



RHCE Exon 2 



15 RHCE Exon 5 



GYRB Exon 4 



KEL Exon 6 



25 KEL Exon 8 



FY Promoter 



30 FY Exon 2 



I 



Sequence (5 7 - 3 r ) 



RHDe4S 



RHDe9S 

RHDe 9 A 

RHCEe2S 
RHCEe.2A 
RHCEeSS 
RHCEeSA 

GYPBe4S 

GYPBe4A 

KELeSS 

KELe 6A 
KELe8S 

KELe8A 
FYproS 
FYproA 
FYe2S 



AGACAAACTGGGTATCGTTGC 
(SEQ ID NO: 1) 



RHDe4A ATCTACGTGTTCGCAGCCT (SEQ ID 'NO; 2) 



CCAAACCTTTTAACATTAAATTATGC 
(SEQ ID NO: 3) 

TTGGT CAT C AAAAT AT T TAGCCT C 
(SEQ ID NO; 4) 

TGTGCAGTGGGCAATCCT (SEQ ID WO: 5) 

CCACCATCCCAATACCTG (SEQ ID NO: 6) 

AACCACCCTCTCTGGCCC (SEQ ID NO: 7) 

ATAGTAGGTGTTGAACATGGCAT 
(SEQ ID NO; 8) 

ACATGTCTTTCTTATTTGGACTTAC 
(SEQ ID NO: 9) 

TTTGTCAAATATTAACATACCTGGTAC 
(SEQ ID NO: 10) 

TCTCTCTCCTTTAAAGCTTGGA 
(SEQ ID NO; 11) 

AGAGGCAGGATGAGGTCC (SEQ ID NO: 12) 

AGCAAGGTGCAAGAACACT 
(SEQ ID NO: 13) . 

AGAGCTTGCCCTGTGCCC (SEQ ID NO; 14) 

TGTCCCTGCCCAGAACCT (SEQ ID NO: 15) 

AGACAGAAGGGCTGGGAC (SEQ ID NO: 16) 

AGTGCAGAGTCATCCAGCA 
(SEQ ID NO: 17) 
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JK E^on 9 



Dl Exon 18 



10 GP3A 



FYe2A 

JKe9S 

JKe9A 

Dlel9S 

DX^19A 
GP3Ae3S 

GP3Ae3A 
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TTGGAAGATGTATGGAATTCTTC 
SEQ ID NO: 181 

CATGAACATTCCTCCCATTG 
(SEQ ID NO: 19) 

TTTAGTCCTGAGTTCTGACCCC 
(SEQ ID NO: 20) 

AT G GAG AT CAT CTGCCTGG 
(SEQ XD NO: 21) 

CGGCAC AGT GAGGAT GAG (SEQ ID NO: 22) 

ATTCTGGGGCACAGTTATCC 
(SEQ XD NO: 23) 

ATAGTTCTGATTGCTGGACTTCTC 
(SEQ ID NO: 24) 



The above primer pairs comprise the corresponding 
15 forward and reverse primers, and may be referred to herein 
as SEQ ID NOS 1-24. 

Multiplexed single nucleotide primer extension is 
performed using the following 5' tagged extension primers: 

RHD Exon 4 GTG&MCTtSTACeTCTCGCCGTCTGATCTTTATCCTCCGTTCCCT 
20 (SEQ ID NO: 25) 

RHD Exon 9 GCGGTAGSTrCCCGACATATTTTAAACAGGTTTGCTCCTAAATCT 

(SEQ ID NO: 26) 

RHCE Exon 2 G Sa.TGGCGTU;CCGTCCTATT?GGACGGCTTCCTGAGCCAGTTCCCT 

(SEQ ID NO; 27) 

25 RHCE Exon 5 CGACTGTAGGTGCGTAACTCGATGTTCTGGCCAAGTGTCAACTCT 

(SEQ ID NO: 28) 

GYPB Exon 4 AGGGXCTO*ttGC<J!G*CG*TTTGAAATTTTGCTTTAT&GGAGAAA 

(SEQ ID NO: 29) 

KEL Exon 6 AGCGATCTGCSAGACCGTATTGGACTTCCTTAAACTTTAACCGAA 
3 Q (SEQ ID NO: 30) 

KEL Exon 8 AGATAGAGTCGATGCCAGCTTTCCTTGTCAATCTCCATCACTTCA 

(SEQ ID NO: 31) 
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FY Promoter GACCTGGGTGTCGATACCTAGGCCCTCATTAGTCCTTGGCTCT'rA 

(SEQ ID NO: 32) 



FY Exon 2 



JK Exon 9 



ACGCACGXCCACGGTGATTTGGGGGCAGCTGCTTCCAGGTTGGCA 
(SEQ ID NO: 33) 

CGTGCCGCTCG^C^mGAATAAaCCCCAGAGTCCAAAGTAGATGT 
(SEQ ID NO: 34) 



DI Exon 19 GGCO?ATGATTCGCAA^GCTTGTGCTGTGGGTGGTGAAGTCCACGC 

(SEQ ID NO: 35)' 

GP3A Exon 3 AGAGCGAGTGACGCATAGTTGG'GCTCCTGTCTTACAXGGCCTGCCTC 
10 (SEQ ID NO: 36) 



The above probes may be referred to herein as SEQ ID 
NOs 25-3 6. The DNA bases are represented by their single 
letter equivalents (A,C f G or T) and the letter X represents 
15 a C3 (phosphoramidite) spacer between the two adjacent DNA 
bases . 



In this embodiment , the 12 bolded nucleotides in the 
5' region of the extension probes are hybridized to a 
complementary DNA sequence that has been micro-arrayed onto 
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sites- The PGR primers pairs in Table 1 represent 
sequences complementary to DNA regions containing SNPs of 
interest; of which the exact sequences of each primer pair 
and mixture of primer pairs have been specifically 
optimised to amplify genomic DNA of interest as a mixture 
of 12 primer pairs. Although noted above, Table 2 further 
summarizes 12 novel extension primers specifically used 
together to detect the nucleotides of blood group and 
platelet antigen or HPA SNPs, simultaneously. The 
extension primers represent a group of 12 novel nucleotide 
sequences, of which each are a combination of: 1) a unique 
5 f region necessary to direct hybridization to a micro- 
arrayed tag located in a specific spot in each microplate 
well, and 2) a 3' region complementary to and adjacent to a 
SNP of a PCR-amplified DlSfA region containing the SNP of 
interest . 



Table 1. The ECR primers used in, the 12 -pair multiplex PCR 
format for multiple SNP detection. 



Antigen 




Primer 

to© 


Sequence 5' -3' 


Target 


Size 
Cbp) 


RhD/RftCE 


C/T 


RHDe4S 


AGACAAACTGGGTATCGTTGC 


RHD 
Exon 4 


111 


RHDe4A 


ATCTACGTGTTCGCAGCCT 


RhD/RhCE 


A/G 


RHDe9S 


CCAAACCTTT TAACATTAAAT TAT GC 


RHD 
Exon 9 


99 


RHDe9A 


TTGGTCATCAAAATATTTAGCCTC 


RhC/Rhc 


T/C 


RHCE02S 


TGTGCAGTGGGCAATCCT 


RHCE 
Exon 2 


90 


RHCEe2A 


CCAGCATCCCAATACCTG 


RhE/Rhe 


C/G 


RHCEe5S 


AACCACCCTCTCTGGCCC 


RHCE 
Exon 5 


107 


RHCEeSA 


ATAGTAGGTGTYGAACATGGCAT 


GYFBS/GYPBs 


T/C 


GYPBe4S 


ACATGTCTTTCTTATTTGGACTTAC 


GPYB 
Exon 4 


103 


GYPB&4A 


TT TGTCAAATATTAACATACC TGGTAC 


K/k 


T/C 


KELeSS 


TCTCTCTCCTTTAAAGCTTGGA 


KEL 
Exon 6 


142 


KELeSA 


AGAG GCAGGAT GAGGT CC 




T/C 


KELeBS 


AGCAAGGTGCAAGAACACT 


KEL 
Exon 8 


- 

100 


KELeSA 


AGAGCTTGCCCTGTGCCC 


Fy/FyO 


T/C 


FYproS 


TGTCCCTGCCCAGAACCT 


Duffy 
Promoter 


90 


FYproA 


AGACAGAAGGGCTGGGAC 


FyVFy* 


G/A 


FYe2S 


AGTGCAGAGTCATCCAGCA 


Duffy 
^xon 2 


122 


FYe2A 


TTCGAAGATGTATGGAATTCTTC 


JkVJk* 


G/A 


JKeSS 


CATGAACATTCCTCCCATl'G 


Kidd 
Exon 9 


130 


JKe9A 


TTTAGTCCTGAGTTCTGACCCC 


DiVDi b 


T/C 


DIel9S 


ATCCAGATCATCTGCCTGG 




-MM 
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Diel9A _ 

— ■ 1 | GP3Ae3S I ATTCTG~GGGCACAGTTATCC_ I GPJA 114 

HPA-la/b T/C G p 3Ae3 ^ ATAGTyCTGATTGCTGGAGTTCTC J_Exon3J _ 

L The nbove primers correspon d to SBQ IP NO* 1-24, respectively, as 
outlined herein above. 



CGGCAC A G T GAGG&T GAG 



^» \1 \J V^i-lWl 1S.I x «kw *w*. c — , — — 

ATTCTGGGGCACAGTTATCC 
ATAGTTCTGATTGCTGGACTTCTC 
i rri KTnZ 7 -24 



Exon. 19 



GP3A 
Exon 3 



outlined herein above- 

Table 1A. Additional Blood Group and Platelet Antigen 
c:l3_ni.callv Relevant antigens . 



SHPs 









— —. r 

Antigen 


c;vtt> 
CiJNxr 






piroonat. 
Target 


size 
(bp) 


A/O 

GalNAc/Del 


G/T 


- 




ABO 

Exon 6 




n /n 

(GalNAc/Gal) j 


C/G 






ABO 
Exon 7 




XT-/ -D 

(GalNAc/Gal) 


G/A 






ABO 
Exon 7 




(GalNAc/Gal} | 


C/A 






ABO 

Exon 7 


— , 


(GalNAc/Gal) 


G/C 







ABO 
Exon 7 




M/N 


G/A 






MNS 

Exon 2 




M/N 


T/e 






MNS 

Exon 2 


— 


MNS/Mil 


C/T 




■ 


MNS 

Exon 3 




RHD/Weak D 
Type 1 


T /G 






RHD 




RHD/Weak D 
Type 2 


G/C 






RHD 

Exon 9 




RHD/Weak D 
Type 3 


C/G 






RHD 
Exon 1 




RfiD/D nt602 
Variants 


C/G 






RHD 
Exon 4 






RHD/'DAR' 
Variant 


T/C 






RHD 
Exon 7 






RHD/Wealc D 
Type 5 


C/A 






RHD 

Exon 3 






RHD/D cl 


G/A 






RHD 
IV53+1 






RHD/D^i 


G/T 






RHD 

Exon 6 






RHD/D cl 


G/A 






RHD 
Exon 9 






RHD/RHD\|/ 
nt50 6 


A/T 






RHD 
£xan 4 






j RHCE/RhC 


T/C 






j RHCE 
IVS2+17 22 


i 
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Each antigen listed on the left represents a blood 
group or HPA genotype and the single nucleotide 
polymorphism (SNP) - Some genotypes are evaluated using 
more than one SNP because they differ by more than one 
5 nucleotide. Each FCR primer pair consists of a sense 
{Primer Name ending in S) and antisense (Primer Name ending 
in A) oligonucleotide (Sequence 5 r ~3 r ) designed to amplify 
the DNA region containing the SNP for the antigen of 

» 

interest. The target region (Product Target) and the 
10 amplified fragment (Size (bp)) are shown on the right. 
Note that 12 SNPs are evaluated for 19 different blood 
group and platelet antigens because some antigens have more 
than one SNP. In some cases an A or G SNP is included 
since the complementary DNA strand can be evaluated as it 
15 will contain the T or C SNP of interest. 



Tarjle 2 - Extension probes Tised to detect the nucleotides 
of i>lood group and HPA SNSb. 





Sequence 5' -3' 


RHD Exon 4 




RI-ID Exon 9 


GCGGTAGGT TCCCGACAIPA3? TTTAAACAGGTTTGCTCCTAAATC T 


RHCE Exon 2 


GG&VGGCGT¥CCG2GCTA , 2 I J1GGACGGCTTCCTGAGCCAGTTCCCT 


RHCE Exon 5 




GYPB Exon A 


. AGGGTC EC TACGCTGACGAX TT&AAA TTTTGCTT TATA GO AG AAA 


KEL Exon 6 


AGCGAT CEGCGAGACC gu?at tggacttccttaaactt taa ccgaa 


KEL Exon 8 


AG^TAGAGTCGA!TGCCAGC id ttccttgtcaa tgtccatcacttca 


Fr" Promoter 


GACC T GGGTGTCGATACCTAGG CCC TCA T TAGTCCTTGGCTCTTA 


FY Exon 2 


KCGCACQTCCACGGXQATT^GGGGGCAGCTGCTTCCAGGTTGGCA 


JK Exon 9 


QGTGQCGCTCGTC^^AGA^AAACCCCAGAGTCC^iAAGTAGATGT 


Di Exon 19 


GGCTATGAT %CGQAR£GC 1 £ r 2GTGCTGTGGG¥GGTGAAGTCCAGGC 


GP3A Exon 3 


agagcgagtgacgcaitac ttgggctcctgtcttacaxgccctgcctc 



The above probes correspond to SEQ XD itfOs 25-36, respectively r &$ 
identified herein above. The DNA bases are represented by their sing-le 
20 lector equivalents (A,C,G or T) and the letter X represents a C3 
(phosphoramidite) spacer between the two adjaoent DNA bases* 

The present invention also provides novel hybrid 
probes r wherein the preferred probes are listed in Table 2, 
but limited to said listing. Each extension probe is 
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automatically generated using the SNFStream Software Suite of 
Megalmage, UHTGetGenos and QCReview. 

It should be noted that the specific steps associated 
with the protocol exemplified in Example 1 are not intended 
5 to limit the teachings and methods of the present invention 
to the specific above protocol. Example 1 is provided to 
specify a preferred method in accordance with the present 
invention wherein a plurality of blood group and HPA SNPs are 
simultaneously analysed in a ultra high throughput multiplex 
10 automated system for' the determination of the specific 
genotypes and accordingly the phenotypes associated 
therewith. Accordingly, it should be understood by one 
skilled in the art that the steps of Example 1 may be varied 
provided that such variations yield the preferred results of 
15 • the present invention. 

1, GF3A Exon '3 SNP Scatter Plots , 

The robotic UHT platform produces laser-fluorescence 
values for each sample which are represented in ^scatter 
20 plots' for the operator to review. A sample scatter plot is 
shown in Fig. 1 for the SNP analysis GP3& Exon 3, which 
represents the HPA-la and HPA- lb antigens. As can been seen 
in Fig, 1 and Fig. 4, results are graphed using logarithmic 
and XY scatter plots (upper right) . Green O, orange □ or blue 
25 O sample designations represent CC f TC and TT SNP genotype 
calls, respectively, with corresponding graphical summaries 
appearing in the respective legends of each figure , No 
fluorescence represents an assay failure (FL) for that 
sample. 

30 Scatter plots (as shown in Fig. 1 and Fig. 4) are 

generated preferably using SNPStre&ffi software suite and 
viewed through QCReview. it should be additionally noted 
that the present analysis is not limited to SNPstream or 
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Appendix A ©enotype Results for updated 12 SNP CBS Panel 
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